Background: Pregnant women are at increased risk of influenza complications.
| BACKG ROU N D
Influenza illness has been associated with increased rates of miscarriage, stillbirths, neonatal deaths, preterm deliveries and reduced birth weight. 1, 2 Moreover, pregnant women despite others are at increased risk of influenza complications, including hospitalization and admission to intensive care units.
3
Influenza vaccine is safe and provides substantial protection to pregnant women, unborn foetuses and infants up to 6 months following delivery. 4, 5 In fact, since 2005, the World Health Organization (WHO) has recommended including immunization for pregnant women into national influenza vaccination programs, restating its recommendations in the 2012 position paper. 6 In
Italy, vaccination is offered for free to all women who, at the beginning of the epidemic season, are in the second or third trimester of gestation.
7
Despite its clinical importance and the health policies, influenza vaccination coverage in pregnant women is low in Europe (23.7%), 8 especially in Italy (2%).
9-11
Wider acceptance of maternal immunization has been hampered by the perception that limited data about safety are available. 12 The aim of this study was to investigate determinants associated with non-adherence to influenza vaccine in pregnant women.
| ME THODS
A cross-sectional study has been conducted over a 4-month period from October 2016 to January 2017, covering the typical epidemic influenza period in Italy. The Study was conducted during flu vaccination campaign, and vaccine was made available to expectant mothers in all involved health services during period.
This survey was carried out by means of a self-administered close-ended questionnaire which was distributed by trained medical staff in outpatient of obstetrics and gynaecology departments.
Services that accepted to participate to the investigation were five local obstetrics and gynaecology counselling facility and the two biggest hospitals in the Marches, a central Italy Region.
The study was conducted according to the Declaration of Helsinki and current legislation and approved by the local research ethics committee of Marches Region.
In selected gynaecology and obstetric units, a resident or a nurse have informed potential participants about the survey while they were waiting for their medical appointment. After the informative moment, questionnaire was distributed to collaborative pregnant women who signed informed consent.
The minimum sample size necessary for this study was 280 women, calculated with the formula z 2 pq/d 2 assuming that p (non vaccination rate) = 76% (prevalence was taken from available scientific literature 8, [13] [14] [15] ), for confidence level of 95% and an error rate of 5%.
A convenience sampling method was used to recruit participants. and to identify independent features associated with negative attitude to receive the influenza vaccine, a multivariate analysis has been performed to account for the locally clustered organization of healthcare services. A stepwise procedure was used to obtain the final model; level of significance was set at P < 0.05.
| RE SULTS
During influenza season, 377 women were recruited for this study.
97% (366) accepted to participate at the study and 96.1% (348) declared of being unvaccinated against influenza. The socio-demographic and pregnancy characteristics of both groups, vaccinated and unvaccinated women, are reported in Table 1 .
In this section, univariate analysis (Table 1) showed no statistically significant differences between the two groups, except for the trimester of pregnancy (P < 0.05).
Dealing with vaccine and Influenza's knowledge (Table 2) , a lower proportion of correct answer was observed in unvaccinated women than in the vaccinated ones; in fact, 51.7% (165) of unvaccinated women were not aware of vaccination safety during pregnancy and 74.7% (254) were not conscious of government recommendation on the topic.
In the second section, the univariate analysis showed statistically significant differences between the two groups.
Women with a negative attitude towards vaccines had lower awareness about Italian government's policies regarding vaccination during pregnancy, higher perception about flu vaccination risk, lower flu vaccination rate in the last 5 years, minor exposition to information about flu vaccination and its usefulness provided by healthcare workers (P < 0.05).
When women were asked to specify one or more reasons for not getting vaccinated, the motivations mentioned were as follows: were entered into the stepwise multiple logistic regression analysis ( Table 3 ).
The analysis showed that low adherence to vaccination is asso- 
| D ISCUSS I ON
This study showed that more than 95% of the respondents did not request for the vaccination against Influenza. 
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During the analysis, no significant differences were identified in socio-demographic characteristics between unvaccinated and vaccinated women. It could be the effect of Italian's social and health policies that guarantee free access to healthcare services to all pregnant women, avoiding inequalities between women with different socioeconomic status and nationality.
22
Furthermore, in consideration of National maternity protection policies, more than 40% (43.80%) of the interviewed women had to change their tasks at job, as recommended by the Italian health government. 23 This could be also related with the fact that 42.90% of the sample worked alongside with high-risk categories.
This result is interesting because it shows that Italian pregnant women are well-informed about general work-related risks.
Therefore, they take advantage of protection laws, but they do not have a perception of biological flu risk and consequently they do not ask for vaccination.
In our study, half of the women had a low-medium level of education, both well-educated and poorly-educated people may have their own reasons to not accept immunization: while the inclination of 
25-28
Even if only 33.3% of women who declared immunization acceptance, have received information about the vaccine from health-care workers, several authors 12,28-31 do not agree on identifying that professionals as the main resources to implement correct knowledge on the topic.
In particular, for expectant women, different studies instead found that mothers who reported having received the influenza vaccine during pregnancy, in addition to protecting themselves and their offspring from infectious disease, were significantly more likely to complete their children vaccination. 32, 33 These findings reinforce the idea to provide correct information on vaccine during pregnancy by clinicians.
The healthcare professionals' vaccination, their knowledge about the subject and their own confidence in vaccines are essential to guide their behavior when indicating vaccines to their patients.
28
Despite their key role, healthcare workers in Italy do not appear very compliant with recommendations of the WHO and the Italian
Ministry of Health; in fact, their mean coverage of influenza vaccine among them stops at 20.8%, with rates reaching a minimum of 11.2% in younger age classes. 34 Their low acceptance and disclosure of flu vaccination is probably the result of a combination of common distrust, lack of perceived risk and doubt about vaccine efficacy.
An appropriately vaccinated professional is more likely to prescribe vaccines, and that makes more evident the need for continuing education and training; therefore, it is important for scientific societies and medical associations to improve healthcare workers' influenza coverage and formation about vaccine relevance in protecting pregnancy and their communication skills to properly inform pregnant women. 
| Limits
This study includes a certain number of limits typical of populationbased questionnaire surveys. Firstly, the interviews were conducted in medical setting, and this probably produces a selection bias. In Italy, only a part of women resorts to public health services, hiding other factors associated to vaccination rejection. Secondly, there is a possibility of bias due to the high percentage of participants in third trimester of pregnancy. In fact, responses can be biased due to the low perception of risk for babies in the last period of gestation. Finally, the study is been conducted in a period full of general distrustful attitudes towards vaccination: Marches Region had in fact the lowest regional vaccination's coverage rate in Italy; this negative attitude could have influenced women's perception of risk-benefits ratio. this document, aims to clarify vaccination worth as a prevention tool, to improve knowledge on immunization and to highlight health care workers' role in promoting vaccination.
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